Coordinated body movements are dependent upon the formation of precise connections between specific motor neurons and the muscles they are designated to control. Each motor neuron is restricted to forming connections with several hundred muscle fibers within a single muscle. Although it remains unclear why, motor neurons that innervate the same muscle cluster their cell bodies into "pools" within the spinal cord. Many previous studies have carefully mapped the precise position of individual motor pools using retrograde cell labeling and found that the rostrocaudal and dorsoventral location of these pools are highly conserved from one individual to the next (Landmesser, 2001). In fact, this stereotyped anatomical feature of locomotor neuron organization has greatly facilitated the analysis of motor axon navigation and led to the notion that motor neurons acquire unique intrinsic characteristics that govern their precise pattern of muscle innervation (Landmesser, 2001).
Hox Genes: The Instructors Working at Motor Pools
Motor neurons are assigned unique subidentities preceding their axon navigation. This ensures proper innervation of muscle targets and is accompanied by a stereotypical clustering of motor neuron cell bodies into "motor pools" within the spinal cord. However, the mechanisms that drive motor neuron diversification have been poorly understood. A new study by Dasen et al. (2005) in this issue of Cell shows that a network of Hox genes is responsible for instructing motor pool development.
Coordinated body movements are dependent upon the formation of precise connections between specific motor neurons and the muscles they are designated to control. Each motor neuron is restricted to forming connections with several hundred muscle fibers within a single muscle. Although it remains unclear why, motor neurons that innervate the same muscle cluster their cell bodies into "pools" within the spinal cord. Many previous studies have carefully mapped the precise position of individual motor pools using retrograde cell labeling and found that the rostrocaudal and dorsoventral location of these pools are highly conserved from one individual to the next (Landmesser, 2001). In fact, this stereotyped anatomical feature of locomotor neuron organization has greatly facilitated the analysis of motor axon navigation and led to the notion that motor neurons acquire unique intrinsic characteristics that govern their precise pattern of muscle innervation (Landmesser, 2001).
Motor pools typically span two to four spinal cord segments, vary in cell number in relationship to the size of the muscle they innervate, and extensively overlap with other motor pools distributed along the rostrocaudal axis ( Figures 1A and 1B) . Thus, a major challenge in the field of spinal cord development has been to understand (1) how motor pools come to occupy their characteristic positions along the rostrocaudal axis, (2) how diverse motor pool subtypes are specified at a single segmental level, and (3) how the intrinsic properties of these cells are regulated to control muscle connectivity. Grafting studies that rotated the embryonic neural tube along its rostrocaudal axis provided compelling evidence that motor pool identity is defined at very early embryonic stages-perhaps beginning within the ancestral progenitor cells that divide to produce the de- Figure 1C ), suggesting that the subdivision of motor neurons into motor pools might also rely on Hox function. However, testing the hypothesis that Hox genes regulate motor pool identity had proven to be a difficult task for several reasons. The extensive use of Hox genes for establishing the rostrocaudal pattern of many different tissues has made it difficult to identify cell-autonomous functions using conventional knockout mutants. Furthermore, the complexity of the motor system, difficult anatomy, and the large number of potential Hox genes involved had made this a daunting problem to undertake.
Dasen et al. (2005) focused their efforts on the brachial level of the chick spinal cord where wing-innervating motor neurons reside and showed that the scapulohumeralis anterior (Sca) motor pool expresses Hox5, whereas the flexor carpi ulnaris (FCU) and pectoralis (Pec) pools express Hoxc8 in a reciprocal pattern (Figure 1B) . Using in ovo electroporation to target cells within the neural tube, gain-and loss-of-function experiments were performed without disturbing the overall patterning of the embryo. When Hoxc8 expression was blocked using RNAi, Hox5 expression expanded caudally and Runx1 + Sca motor neurons were ectopically formed. Conversely, the misexpression of Hoxc8 repressed Hox5 and promoted the formation of Pea3 , 2003) . Interestingly, many of the Hox genes are expressed by both motor neurons and spinal interneurons. Because the interneuronal circuitry at the brachial level that controls the left and right wing musculature-coordinated to move in synchrony-differs from lumbar locomotor circuits that drive the alternating leg movements used for stepping and running, it is possible that the Hox genes also control spinal interneuron identity and drive the assembly of distinct intraspinal locomotor circuits found at brachial and lumbar spinal levels (Goulding and Pfaff, 2005).
